INTRODUCTION
Tube feeding is considered by the Catholic Church as "in principle, an ordinary and proportionate means of preserving life" (CDF 2007) . Research shows that some people with advanced dementia would choose tube feeding if it would prolong their lives or correct malnutrition (Mitchell and Lawson 1999) . On the other hand, in Catholic moral teaching a treatment is extraordinary if it is futile. Even treatments that are ordinary in principle can be extraordinary in particular circumstances of futility. The Congregation for the Doctrine of the Faith acknowledges that tube feeding might be futile in some circumstances, including situations when "a patient may be unable to assimilate food and liquids, so that their provision becomes altogether useless" (CDF 2007) .
Many claim that tube feeding is futile in patients with advanced dementia. Individual physicians (Cervo, Bryan, and Farber 2006; Finucane, Christmas, and Travis 1999; Gillick 2000) , professional societies (AGS Ethics Committee 2014; Barrocas et al. 2010; Fischberg et al. 2013; O'Sullivan Maillet, Baird Schwartz, and Posthauer 2013) , and an evidence-based review (Sampson, Candy, and Jones 2009) claim that feeding tubes have not proven beneficial for prolonging survival or correcting malnutrition. For example, the American Geriatric Society (AGS) guidelines on tube feeding in advanced dementia published in 2014 assert that hand feeding "has been shown" by scientific evidence to be as good as tube feeding for outcomes of survival, nutritional status, and others (AGS Ethics Committee 2014). If empirical evidence indeed demonstrates that tube feeding does not improve nutrition or prolong life in patients with advanced dementia, then tube feeding is objectively futile in this population, and thus constitutes morally extraordinary care. But this interpretation of the scientific evidence has not been universally accepted (Regnard et al. 2010) , especially in non-Western countries (Jaul, Singer, and Calderon-Margalit 2006; Ribeiro Salomon and Carvalho Garbi Novaes 2015; Shapiro and Friedmann 2006; Shintani 2013) .
This discussion will review the evidence on the efficacy of tube feeding in patients with advanced dementia. There is positive evidence that tube feeding is not futile in an appropriately selected patient. A brief critical review of many observational studies will reveal why these studies have been unable to demonstrate a survival benefit for artificial nutrition in dementia. It is not necessarily because tube feeding is futile, but rather because the studies were poorly designed. Current guidelines oversimplify by making a single recommendation against tube feeding for a very heterogeneous group of patients. For some patients with dementia, tube feeding is appropriate, whereas it may be futile for others. Instead of recommending that no patients with dementia receive tube feeding, physicians should review each patient's individual situation to help advise patients and surrogates whether tube feeding might be beneficial. Since it generally cannot be known in advance whether tube feeding will be beneficial in a particular case, patients should usually be advised not to sign an advanced directive to indicate refusal of tube feeding. Instead, an informed healthcare proxy is more appropriate. This literature also provides some guidance as to what prognostic factors might determine which patients are likely to benefit.
WHAT DOES IT MEAN THAT A
TREATMENT IS "FUTILE"?
The term "futile" has sometimes been applied loosely in the medical literature to treatments used in dementia patients. For example, some people consider the treatment of pneumonia with antibiotics as "futile," even though antibiotics are acknowledged to be "fairly routine, not burdensome, relatively inexpensive, and usually effective" and "in the short run ordinary, minimally invasive, relatively painless, and effective" (Sachs, Shega, and Cox-Hayley 2004) . This loose idea of futility turns on the fact that, although the treatment is effective to treat the immediate problem, it does not treat the underlying dementia that predisposes a person to infection; and recurrence of infection is common (Brooks et al. 1994; Hedlund et al. 1992; Loeb et al. 1999) .
The idea here is that the treatment does not change the ultimate cause of the problem or perhaps prolongs an undesirable health state, so the treatment is not really effective in the long run to achieve the patient's goals of care, even though it is effective in the short run. This type of futility can be referred to as subjective futility, since the treatment is considered futile with respect to an individual patient's subjective goals of care. A given treatment could be subjectively futile for one person and subjectively efficacious for another person in the exact same circumstances. (Some may also argue that the burdens associated with sputum culture or other lab testing normally required for proper treatment with antibiotics make the treatment extraordinary. But this is not, strictly speaking, to say that antibiotics are futile, but rather that they are burdensome.) There is, however, a more strict sense of futility, and this more strict sense will be used here. The goal of a treatment is that which the treatment is ordered to accomplish by its nature. Does the treatment do what it is designed to do? The nature of antibiotic medications directs them to the end of killing bacteria, not curing dementia. The "proper finality" of tube feeding is "providing nourishment to the patient" (Pope St. John Paul II 2004) , and tube feeding is considered "useless" when a patient is "unable to assimilate food and liquids" (CDF 2007). Tube feeding is not a cure for underlying dementia or a solution to the underlying swallowing difficulty. We cannot reasonably consider a treatment futile just because it does not work miracles. Tube feeding is a workaround intended to provide nourishment in a person who is otherwise unable to eat adequately. This could be called objective futility, since the treatment is effective or not with respect to an end that is determined by the nature of the treatment and independent of any particular person's subjective goals. The medical literature on tube feeding in dementia looks at outcomes other than survival and nutritional parameters, e.g., outcomes such as pressure sores and pneumonia. Although they are important, these topics will not be addressed here because they are not, strictly speaking, questions of objective futility. The proper finality of tube feeding is not the prevention of pneumonia, but the provision of nutrition. If tube feeding causes more pneumonia than hand feeding, it is not because tube feeding is relatively futile compared with hand feeding, but rather because it is more burdensome. Pneumonia is a complication of tube feeding, and has nothing to do with its proper end. Similarly, prevention of pressure ulcers is not the proper finality of artificial nutrition. Perhaps one could argue that pressure ulcers represent an indirect measure of nutrition, because malnourished people are more likely to develop them. But these indirect measures are sloppy because they are confounded by many other factors, such as immobility. For our purposes here, there is no need to evaluate an indirect outcome to determine futility when we can easily measure direct parameters, such as weight or albumin.
It may be helpful also to distinguish absolute and relative objective futility. A treatment is absolutely futile if it does not achieve its proper finality at all. A treatment is relatively futile if it achieves its proper finality somewhat, but less effectively than an alternative treatment. This brings us to a second important point. The question of tube feeding only arises when careful hand feeding is not providing adequate nutrition after all other conservative measures (such as nutritional supplements, environmental changes, etc.) are not supplying adequate nutrition. The American Geriatric Society guidelines (AGS Ethics Committee 2014) do not advocate starving a person with dementia. Rather, the guidelines advocate doing the best we can to provide nutrition, namely, through careful hand feeding. The guidelines frame the question as a choice between two means of nutrition. So it is important to note here that the question applies only in those cases where hand feeding has been shown to be inadequate. The scientific literature that will be reviewed here focuses on a question of relative objective futility, which is also the morally relevant sense of futility for tube feeding. Tube feeding is morally extraordinary so long as nutritional intake by mouth is adequate.
IS TUBE FEEDING FUTILE IN ADVANCED DEMENTIA?
The AGS guidelines and others (Cervo, Bryan, and Farber 2006; Finucane, Christmas, and Travis 1999; Gillick 2000; Sampson, Candy, and Jones 2009 ) claim that tube feeding often fails to improve nutritional status. This might be true of aggregate data, although the studies are subject to biases that will be discussed below. But in fact, nutritional parameters demonstrate a wide variety of outcomes in individual patients. For example, one-third to one-half of patients gain weight after feeding tube insertion and an additional 30 to 50 percent maintain stable weight (Arinzon, Peisakh, and Berner 2008; Kaw and Sekas 1994; Peck, Cohen, and Mulvihill 1990) . Ciocon et al. found that only about 33 percent of patients continued to lose weight at 6 to 11 months after tube insertion (Ciocon et al. 1988 ). Arinzon, Peisakh, and Berner (2008) demonstrated improvement in mean albumin, blood counts, creatinine, and other nutritional parameters. Albumin levels increase in a significant percentage (about 20-40%) (Callahan et al. 2000; Kaw and Sekas 1994) and stabilize in up to 88 percent (Ciocon et al. 1988 ). These studies looked at elderly patients or people in long term care facilities, of which a majority (though not all) had dementia. To say that tube feeding does not improve nutrition in the elderly without qualification ignores the complexity of the data. Nearly every study of nutritional status reports change in various nutritional parameters from the time of feeding tube insertion compared with some later time. This is an inappropriate outcome measure. Is it success or failure if a patient does not gain weight after feeding tube insertion? Progressive weight loss that stops at the time the feeding tube is inserted indicates the intervention was successful at changing outcome, even if the patient remains stable. He is no longer losing weight. Figure 1 is a hypothetical outcome that clearly illustrates the invalidity of concluding "no change" after percutaneous endoscopic gastrostomy (PEG) means "no benefit" (cf. Loser, Wolters, and Folsch 1998) . The relevant outcome compares slope of weight change before and after tube insertion.
Thus, empirical studies have shown that some elderly patients in long-term care facilities improve in nutritional status after initiation of tube feeding. The same is true of survival. Tube feeding prolongs survival in some patients, and this will become apparent as we move on to discuss what factors might predict which patients are likely to improve.
WHAT FACTORS PREDICT BENEFIT IN TUBE FEEDING?
The AGS guidelines oversimplify by making a single recommendation for a very heterogeneous group of patients. The guidelines cite high general mortality rates in patients with advanced dementia, but it is important to remember that many patients with dysphagia and dementia are not imminently dying. Predicative models, including Medicare hospice guidelines, have a positive predictive value of only about 30 percent for death within 6 months (Mitchell et al. 2010) . About 1 in 4 (Grant, Rudberg, and Brody 1998; Higaki, Yokota, and Ohishi 2008; Shapiro and Friedmann 2006) and perhaps up to 65 percent (Kumagai et al. 2012 ) of demented patients with gastrostomy live more than 3 years. Many possible risk factors have been found that may separate those for whom tube feeding is beneficial from those for whom it is not. These risk factors can be used to individualize prognosis to facilitate better informed consent for patients with dementia who are considering a feeding tube.
Hospitalization for acute illness at the time of feeding tube decision is a risk factor for poor outcome. Elderly patients who are hospitalized for acute illnesses like pneumonia or stroke have high mortality regardless of whether they have a feeding tube. Abuksis et al. compared PEG outcomes based on referral source. Those referred as an outpatient from the nursing home had a lower 30-day mortality (4%) than those referred with acute illnesses that required hospitalization (29%) despite the fact that the outpatient group had significantly more dementia (87% vs. 46%) (Abuksis et al. 2000) . Another study found that median survival of all PEG patients with any diagnosis referred as an inpatient was 161 days, compared with 423 days for dementia patients referred as an outpatient (Rimon, Kagansky, and Levy 2005) . One group instituted a policy requiring PEG placement to wait until 30 days after hospital discharge, and 30-day mortality dropped from 51 percent to 15 percent (Abuksis et al. 2004 ). Cowen, Simpson, and Vettese (1997) developed a model to predict survival based on several risk factors, including age, comorbidity, and baseline serum albumin. Predicted survival at 100 days varied from about 90 percent in the most favorable group to near 0 percent in the least favorable group.
Risk factors for futility of feeding tube in advanced dementia include inpatient status, mild dysphagia, hypoalbuminemia, advanced age, male gender, comorbid Figure 1 . Hypothetical outcome for weight before and after feeding tube insertion. This illustrates that "no change" in a nutritional parameter after PEG does not mean "no benefit." This type of result, similar to that found by Loser, Wolters, and Folsch (1998) clearly shows improvement in nutritional status. If data are only collected at baseline and after initiation of enteral nutrition, the benefit will not be apparent. Despite this, almost no studies of nutritional status report data prior to initiation of enteral nutrition. Note: "+" indicates that this flaw affects study design; "?" indicates that insufficient information was reported to determine if this flaw affects study design. a "Benefit" means tube feeding demonstrated survival benefit. "0" means there was no significant benefit. "Harm" means tube feeding demonstrated increased mortality. "?" means survival data was not reported. b Limited to dementia, but vague criteria for diagnosis of dementia. c Excluded mild dysphagia with formal swallowing evaluation. d No direct comparison table, but reports a few selected risk factors for tube placement. e Used database variables to select more severe swallowing problems, but no formal swallowing evaluation. f Selected patients on basis of swallowing problems, but results were similar analyzing subgroup with severe cognitive impairment. g Included mild dysphagia, but reported levels of dysphagia in each group.
illnesses, and perhaps history of pneumonia or gastrectomy (Abuksis et al. 2000; Alvarez-Fernández et al. 2005; Cowen, Simpson, and Vettese 1997; Gaines et al. 2009; Grant, Rudberg, and Brody 1998; Higaki, Yokota, and Ohishi 2008; Martins, Rezende, and Torres 2012; Nair, Hertan, and Pitchumoni 2000; Rimon, Kagansky, and Levy 2005) . From this, it is reasonable to think that possible indicators of benefit of tube feeding might include stable outpatient status, younger age, few comorbid illnesses, severe dysphagia, or mild dysphagia with malnutrition despite maximal conservative management. Patients expressing hunger should probably be considered for feeding tube, since this would be a solid indicator that the patient is inclined to bear the burden for the sake of the benefit. A prior trial of nasogastric tube feeding with documented stabilization in nutritional markers would suggest benefit of PEG. Dysphagia due to stroke is a potentially reversible cause of dysphagia.
There is a consensus among ethicists that discussion of benefits and burden of therapy should consider the patient's particular situation (Quill 1989) . Indeed, even those who are opposed to tube feeding in advanced dementia in general recognize the need to make exceptions (Brett 2001; Cervo, Bryan, and Farber 2006; Gillick 2000; Grant, Rudberg, and Brody 1998) . Current guidelines for tube feeding in advanced dementia do not give enough attention to factors that may help clinicians identify those for whom feeding tubes may in fact prolong life or improve nutritional status.
WHY DO STUDIES SHOW THAT TUBE FEEDING IS FUTILE?
If tube feeding is beneficial for some patients with advanced dementia, it may seem puzzling that many empirical studies have failed to show benefit of tube feeding. In fact, some think the currently available evidence for futility amounts to a positive proof. Commentary prior to the AGS guidelines issued in 2014 had used cautious absence of evidence language to summarize the data. But now the AGS guidelines claim there is evidence of absence. It "has been shown" that tube feeding is futile. The hypothesis that tube feeding is futile is a null hypothesis. Typical hypothesis testing assumes a skeptical stance toward the treatment hypothesis in order to avoid false positive errors affirming that a treatment is effective when in fact it is not. This statistical convention makes it intentionally more difficult to prove a treatment effect than to fail to prove it. It also means that failure to reject the treatment hypothesis is not an affirmation of the null. We should view with caution any claim to have proven a null hypothesis, such as the position the AGS guidelines take with the claim that futility "has been shown."
There are at least 14 observational studies comparing tube feeding with oral feeding in debilitated or elderly patients. Of these, four studies suggested a survival benefit of tube feeding (Cowen, Simpson, and Vettese 1997; Jaul, Singer, and Calderon-Margalit 2006; Rudberg et al. 2000; Shintani 2013) , four failed to show benefit (Meier et al. 2001; Mitchell, Kiely, and Lipsitz 1997; Murphy and Lipman 2003; Teno et al. 2012) , five suggested harm (Alvarez-Fernández et al. 2005; Arinzon, Peisakh, and Berner 2008; Cintra et al. 2014; Mitchell, Kiely, and Lipsitz 1998; Nair, Hertan, and Pitchumoni 2000) , and one study did not report survival data (Peck, Cohen, and Mulvihill 1990) . Table 1 summarizes major methodological flaws which invalidate or vitiate the application of their findings to patients with dementia. A series of flawed studies with conflicting results hardly represents "highly consistent empirical work" forming a "preponderance of evidence" (AGS Ethics Committee 2014) against tube feeding.
As table 1 indicates, there are at least three reasons why observational studies have failed to show an effect of tube feeding. First, the studies are plagued with selection bias. Second, the studies use poor inclusion and exclusion criteria. Third, inappropriate outcome measures were used. Each of these problems would tend to bias the outcome toward the null hypothesis. Let us review each in turn.
Selection Bias
All studies to date are subject to selection bias. There have been no randomized studies on this issue. In every study patients are selected for feeding tube because the patient is thought to be sick enough to need one. Patients who need feeding tubes, then, are sicker as a group than those who do not need them. But a fair comparison of outcomes can only be made when both groups are equally sick. Suppose we want to test whether a sneaker makes people run faster, but we give the sneaker only to the slowest runners, and everyone finishes the race at the same time. It would be wrong to conclude that the sneaker was ineffective, since the intervention was given in a biased way. In fact, if the slower runners finish at the same time as the faster runners, it is evidence that the sneaker was effective. This is the problem of selection bias. Teno et al. (2012) are sensitive to the problem and attempt to correct for it using complicated statistical methods that include multivariate modeling and propensity weighting. They cross-referenced various databases to select 36,492 nursing home patients with moderate-to-severe dementia who develop need for total assistance with eating, comparing 1,957 patients who received PEG tube feeding with the rest who did not. Essentially, the authors create a model of predicted survival on the basis of many covariates, including the propensity score. The predicted survival curves overlap almost exactly. The authors claim that "Because of the methodological rigor [of their study], healthcare providers can have confidence that feeding tubes do not prolong survival."
This study deserves in-depth analysis because it is arguably one of the best. It was meant to respond to an editorial (Delegge 2008 ) questioning the conclusion that tube feeding in dementia does not prolong survival and calling for a randomized trial. Teno et al. (2012) conducted a very large study using a newer statistical method that corrects some of the problems of prior research. Prior studies using the same database had mixed tube types (nasogastric and PEG), but these authors cross referenced with another database to select only PEG tubes. Prior studies had assumed that "cognitive impairment" was synonymous with "dementia," but this study selected only those patients with a diagnosis of dementia. Some prior studies examined cohorts with prevalent swallowing problems, whereas this study selected only those patients with newly developed (incident) swallowing problems. The authors also use a statistical technique called propensity weighting which is designed to eliminate selection bias. This is why the authors feel their study is rigorous and settles the question. However, a critical evaluation will show that the study, in fact, still exemplifies many of the design flaws that plague research in this area.
Selection bias is operative in the following ways: the tube-fed patients were significantly more likely to be African-American, male, to have diabetes, pneumonia, sepsis, weight loss, swallowing problems, mechanically altered diet, or require nutritional supplements. Other studies have also shown that tube-fed patients are, as a group, more ill than orally fed patients (Alvarez-Fernández et al. 2005; Arinzon, Peisakh, and Berner 2008; Cintra et al. 2014; Kuo et al. 2009; Mitchell, Kiely, and Lipsitz 1997; Nair, Hertan, and Pitchumoni 2000; Peck, Cohen, and Mulvihill 1990) . Teno et al. attempt to correct for selection bias using a propensity score method. Propensity weighting is a relatively new statistical technique designed to eliminate selection bias in observational studies. Speaking very loosely, it is a method of making an observational study more like a randomized trial. Like randomization, it attempts to balance the treated and untreated groups with respect to confounding variables. It is thus important to spend time providing some background on the method in order to evaluate whether Teno et al. have successfully used it.
The propensity score for an individual patient represents his or her probability of receiving treatment based on individual factors. The propensity score becomes a rough estimate for how sick the patient is. Those who are more "sick" are more likely to receive treatment. The propensity score is then used to balance the groups so that they are equally "sick." There are several different ways of using the propensity score to balance the covariates between the treatment and control samples. Of these, propensity score matching best illustrates how it works to eliminate selection bias. This is not the precise technique used by Teno et al., but it is the easiest to illustrate how a propensity score could possibly eliminate a systematic bias. In a randomized trial, each person has a 50 percent chance of being assigned to treatment. In an observational study, patients are not assigned randomly. We can simulate a random assignment if we take one treated and one untreated patient who each have, say, a 75 percent chance of getting treatment, then another treated and untreated patient who each have a probably of 53 percent, and so on. If every treated patient is matched with an untreated patient with the same probability of receiving treatment, the net effect is similar to randomization, where for every two patients with similar characteristics, one will be treated and one untreated. Propensity methods, like any statistical technique, rely on the assumption that the statistical model accurately conforms to reality. In this case, the model must accurately estimate the true probability that any given individual will be assigned to receive treatment. For this reason, it is recommended that any propensity study include a diagnostic analysis to show that the treatment and control groups are indeed matched with respect to important covariates (Austin 2009 ). This is similar to "table 1" of a randomized trial, in which investigators report the balance of covariates to show that the randomization procedure was effective in creating a balanced group. Publishing a propensity study without a diagnostic analysis to prove that the propensity model is correctly specified is like publishing a randomized trial without "table 1." We have no confidence that selection bias was in fact eliminated. Teno et al. did not report results of a diagnostic analysis. Other propensity studies that do report such an analysis have had residual imbalance in important variables (e.g., Kruse et al. 2004 ), so it is not a trivial problem. Furthermore, Teno et al.'s methods report the variables entered into the propensity model only in vague, general terms (sociodemographic, etc.), without details about which specific variables were included. Consequently, there is no way to judge whether the model was correctly specified, nor could someone replicate their analysis based on their published methods.
This stands in stark contrast to an excellent propensity study by O'Brien et al. (2015) , which publishes the exact variables entered into the model and a diagnostic analysis to show that balance is achieved between treatment and control groups. Interested readers need only compare the two studies to appreciate how poorly Teno et al. report their model. Moreover, Teno et al.'s propensity model almost certainly was specified incorrectly because at least two known variables affecting the outcome of feeding tubes in dementia were not included-inpatient status at the time of feeding tube decision and baseline hypoalbuminemia. As we have seen, inpatient status has a profound effect on outcome so any study that does not consider it in analysis is flawed. Propensity models which do not include important covariates-known or unknown -are not correctly specified (Austin 2009 ). For these reasons, Teno et al.'s propensity study does not inspire confidence in its negative conclusion. Furthermore, there are other problems aside from the poorly specified and inadequately reported propensity model.
Poor Inclusion-Exclusion Criteria
Teno et al. illustrate another major flaw affecting most studies on this topic. Welldesigned trials select patients whom the intervention is most likely to benefit. Proper inclusion and exclusion criteria are of paramount importance in designing trials to determine whether an intervention is successful.
Inclusion of patients with mild dysphagia dilutes the effect size of tube feeding, because they can take more food by mouth. It stands to reason that someone who can take some food by mouth will get less benefit (relatively speaking) from artificial nutrition than someone who can take no food by mouth. The question here is what to do when hand feeding fails, i.e., in cases of severe dysphagia. Any welldesigned study of tube feeding should include only those patients with Figure 2 . Pictorial illustration of propensity matching. One method of using a propensity score to eliminate selection bias is "propensity matching." Each circle represents one patient. The size of the circle represents the propensity score (the probability of receiving treatment). Treated patients are matched with an untreated patient with a similar propensity score. The unmatched patients are excluded. Other types of propensity methods incorporate unmatched patients. malnutrition despite careful hand feeding. Teno et al. select patients for whom feeding tube is indicated by using a single database variable designed primarily as a measure of cognitive impairment, not dysphagia. This dubious procedure results in inclusion of patients with mild dysphagia in the intervention group. About 1 in 4 patients with PEG in their study did not require a mechanically altered diet at baseline. Only 1 in 4 had weight loss.
In fact, a different group of investigators, Rudberg et al. (2000) found a significant positive survival benefit of tube feeding based on the same database using different selection criteria to restrict the sample to those with more severe dysphagia. This is a retrospective study of survival in 1545 nursing home patients with incident eating problems with and without feeding tubes. Results demonstrated a significant mortality reduction in patients with feeding tubes (39% mortality at 1 year with tube vs. 50% without). The study was primarily a study of dysphagia, not dementia. About 95 percent had cognitive impairment, but it was severe in only about two-thirds. This study methodology is similar to Mitchell, Kiely, and Lipsitz (1997) and other negative studies, except that the results show a benefit to tube feeding. The study is plagued by many of the same methodological problems as other studies, including selection bias, inclusion of hospitalized patients, mixed nasogastric and gastrostomy tube types, some tubes in the "hand fed" group, and equating "cognitive impairment" with dementia. Some of these problems, such as selection bias and inclusion of sick patients, would be likely to bias the results toward the null hypothesis, so these points are less acute when the results are positive. The most serious criticism is that about one-third of the patients did not have severe cognitive impairment. However, a subgroup analysis of only the patients with severe cognitive impairment also demonstrated that "feeding tubes were still associated with significant mortality reduction." Unfortunately, the details of this sensitivity analysis (including the magnitude of survival benefit) were not reported.
The exclusion of patients with mild dysphagia explains why this study would be positive whereas the others are negative. Like the negative studies, Rudberg et al. (2000) used "total dependence" on others for eating as the primary variable to select patients, but unlike the negative studies, they included patients only if they also had "swallowing problems." By contrast, only about half of patients in Teno et al.'s (2012) study had "swallowing problems." The Rudberg group proposed back in 2000 that their study might be positive because they selected patients with more severe dysphagia. It has been over fifteen years, and no one has yet tried to replicate the positive findings using Rudberg's methodology restricted to a dementia cohort. If Teno et al. (2012) want us to "have confidence that feeding tubes do not prolong survival," they would do well to adapt the methods of the strongest positive study and show that its results cannot be replicated.
Inclusion of mild dysphagia biases toward the null, but so does the opposite problem. Failure to exclude those who are too sick to benefit also reduces the ability to detect a difference. Teno et al., as well as many other studies (Cintra et al. 2014; Cowen, Simpson, and Vettese 1997; Meier et al. 2001; Mitchell, Kiely, and Lipsitz 1997; Mitchell, Kiely, and Lipsitz 1998; Nair, Hertan, and Pitchumoni 2000; Rudberg et al. 2000) , include patients who were hospitalized with acute illness at the time the feeding tube was placed. About two-thirds of feeding tubes are inserted during an acute hospitalization (AGS Ethics Committee 2014; Kuo et al. 2009 ). These patients have high 30-day mortality regardless of whether a feeding tube is used, which would dilute the effect of the feeding tube. Cintra et al. (2014) used one of the better study designs, but it also has serious problems with selection bias and exclusion criteria. This was a prospective observational study with 6-month follow-up. Patients were eligible only if they carried a diagnosis of possible or probable Alzheimer's disease with advanced disease (FAST stage 7A or worse). Subjects also had to have moderate-to-severe dysphagia, as evaluated by a speech pathologist. Patients with stroke, cancer, or other neurological diseases were excluded. Sample size was predetermined by power calculation and intention-to-treat analysis was used. Results strongly favored the orally fed group for survival. While the inclusion criteria were good, the exclusion criteria were poor. Hospitalized patients were not excluded, and there was a strongly disproportionate number of hospitalized patients in the tube-fed group (84% vs. 39%). A strong selection bias was further evident by the fact that almost one-third of patients in the oral group eventually had a feeding tube placed, implying they selected oral feeding because swallowing problems were initially mild or had not failed a trial of conservative therapy. Indeed, the tube-fed patients had much more advanced dementia. Fifty-four percent of the tube-fed patients were at FAST stage 7E or 7F, compared with 19 percent of the orally fed group (32% vs. 8% for FAST 7F alone). FAST stage 7E means that the patient cannot smile or sit up independently. FAST stage 7F is the most advanced category in the FAST scale, and it indicates the patient cannot hold up his head independently. If 1/3 of the tube-fed patients cannot even hold up their heads (let alone get out of bed), we can understand why the authors found significantly more pressure sores in the tube-fed group, even after statistical correction for some confounding variables. Survival in the tube-fed group was shorter because patients who were closest to death were more often selected for tube feeding. Finally (and almost as an aside compared with the previous points), most patients in this study had nasogastric feeding tubes, which are known to be less effective than gastrostomy for supplying nutrition (Norton et al. 1996; Park et al. 1992) .
Many older studies include patients without dementia. As recently as 2014, the AGS guidelines cite Mitchell, Kiely, and Lipsitz (1997) as evidence that tube feeding is futile in advanced dementia, and a widely cited editorial describes this study as "carefully performed" (Gillick 2000 ). Yet only 53 percent of patients in the tube group actually had dementia, versus 74 percent in the hand-fed group. This fact illustrates problems with both poor inclusion criteria and selection bias. A study in which half of the treated patients do not have the diagnosis of interest is of questionable relevance. Ironically, having dementia was found to be a favorable prognostic sign for survival among those with tube feeding in this study, which is consistent with other research (Abuksis et al. 2000; Gaines et al. 2009; Grant, Rudberg, and Brody 1998; Higaki, Yokota, and Ohishi 2008; Martins, Rezende, and Torres 2012; Mitchell, Kiely, and Lipsitz 1998; Rimon, Kagansky, and Levy 2005) .
The importance of good inclusion and exclusion criteria cannot be emphasized strongly enough, since even a randomized controlled trial may yield negative results if inclusion/exclusion criteria are poorly chosen. Statistical correction of selection bias using propensity methods will be all in vain if this fundamental problem is not addressed.
Outcome Measures
Improper or imprecise outcome measures may also lead to false-negative conclusions. It has already been noted how studies of nutritional status often count stabilization of weight as a failure. This will obviously bias results toward the null hypothesis.
Teno et al. illustrate another example of inappropriate outcome measures. The relevant question is whether tube feeding prolongs survival measured from the time the feeding tube is needed. A randomized trial would specify this time point by its inclusion and exclusion criteria. The time of randomization is essentially the point of feeding-tube decision. However, Teno et al. measure survival from onset of dysphagia, not time of feeding-tube decision. In their study, the clock starts ticking as soon as the patient with severe dementia requires total eating assistance. Normally, we would start with a trial of conservative treatments and only consider a feeding tube if the patient continues to be malnourished. Since this "lead time" would be counted for both tube-fed and hand-fed patients, it would tend to reduce the effect size of tube feeding on survival time, and thus bias the results toward the null hypothesis. Even the time of onset of dysphagia is imprecise in their study, because the database they used only measures it every 3 months. Other studies included patients who already had (Alvarez-Fernández et al. 2005; Mitchell, Kiely, and Lipsitz 1998; Peck, Cohen, and Mulvihill 1990) or might have already had (Arinzon, Peisakh, and Berner 2008; Mitchell, Kiely, and Lipsitz 1997) feeding tubes prior to the onset of the study. Clearly, survival time cannot be measured accurately in this situation. Incident, not prevalent, dysphagia is the proper selection criterion.
Summary
Studies to date of feeding tubes in advanced dementia have not, on the whole, confirmed a benefit to tube feeding because of methodological problems in study design, including selection bias, poor patient selection, and poor outcome measures, which tend to bias results toward the null hypothesis. Some of these limitations are due to the nature of the research. Many studies of tube feeding in dementia rely on databases which are, by nature, retrospective and provide limited information.
WHAT ARE THE BURDENS OF TUBE FEEDING?
The focus of this discussion has been on the effectiveness of tube feeding in advanced dementia. However, proving the efficacy of a treatment is only one step in the process of determining whether a treatment is ordinary. Although objective futility entails extraordinariness, efficacy does not necessarily entail ordinariness. Burdens must also be weighed. A complete discussion of the burdens of tube feeding is beyond the scope of an article focused on futility. However, it would be incomplete to conclude a critical analysis of guidelines on this topic without some brief comments regarding burdens, in order to balance what may be a tendency in this literature to exaggerate the burdens of feeding tube. What follows should be regarded as food for thought rather than a complete discussion of the burdens of tube feeding. It should also be kept in mind that the weighing of burdens should ultimately occur from the patient's perspective. We have to spend time and explore these complex issues with patients and their proxies, and share in the difficult task of advising them as they try to figure out what is best for them.
In reflecting on tube feeding in the vegetative state, the Congregation for the Doctrine of the Faith acknowledges the possibility that artificial nutrition might be excessively burdensome in rare cases (CDF 2007) . In the case of a demented patient, though, it might be more commonly extraordinary because a person with dementia retains some ability to take food by mouth, some awareness of his environment, and some ability to pull out the feeding tube. In particular, this raises concerns about the use of restraints to inhibit a patient from pulling out the tube. Physical or chemical restraint is a dehumanizing intervention that looms as a huge potential burden of tube feeding.
There is a possibility that the frequency of restraint has been exaggerated, especially for gastrostomy feeding tubes. The quality of evidence is poor. Research on need for restraint due to feeding tube is complicated by many confounding factors. There are studies that document frequent use of restraints in acutely ill, hospitalized patients with nasogastric feeding tubes (Kvale et al. 2015; Quill 1989) . Comparatively, rates are lower with gastrostomy tubes (Ciocon et al. 1988; Lin, Li, and Watson 2011) . Nasogastric feeding tubes are irritating to the nose and throat. Gastrostomy tubes by contrast are easier to protect by using an unrestrictive abdominal band. Guidelines are confusing on this subject because they do not differentiate between these two types of tube feeding (AGS Ethics Committee 2014). Restraints are often used in cognitively impaired patients for other reasons, such as to prevent falls and wandering, or to protect a urinary catheter or intravenous line (Mamun and Lim 2005; Raguan, Wolfovitz, and Gil 2015) . Reported rates of restraint also depend on whether bedrails are considered restraints. For example, one study reported that 58 percent of patients with advanced dementia were restrained at some point during the last 30 days of life, but only 2 percent had arm restraints whereas 51 percent had bedrails (Di Giulio et al. 2008) . Bedrails were obviously not used to prevent removal of a feeding tube. Only 21 percent of these patients were tube fed, and 86 percent of those by nasogastric tube. Cognitively, impaired patients in long-term care facilities and acute care hospitals were often restrained regardless of whether they had a feeding tube (Peck, Cohen, and Mulvihill 1990) . Confusion about the reasons for restraint should make us cautious about advising patients that they will be more likely to be restrained if they choose a gastrostomy tube. Rates of restraint use in long term care facilities in the United States were higher prior to introduction of the Omnibus Budget Reconciliation Act (OBRA) of 1987 designed to prevent their use, yet some commentators on this subject rely on older studies (Odom et al. 2003) or studies conducted outside the United States (Teno et al. 2011 ) when describing the rate of restraint use.
Restraint to protect a gastrostomy tube is probably rare in stable outpatients. Callahan et al. (2000) studied a cohort of ninety-nine patients with PEG due to stroke, dementia, or cancer. Most of them were cognitively impaired. Only about 15 percent were able to complete the minimental state exam, and the mean score was 17. Only 2 percent required arm restraints during a 12-month follow-up period. A survey of patients residing at home in Taiwan revealed that 2 of 26 (7.7%) with PEG were restrained, but it does not specify what type of restraint (Lin, Li, and Watson 2011) . The authors in that study note that the home care nurses were inexperienced in management of PEG tubes. The rate of restraint in the orally fed cohort was not specified.
The AGS guidelines (2014) claim that "Tube feeding is associated with … greater use of physical and chemical restraints," citing an old study (Ciocon et al. 1988 ) as the only reference relevant to restraints. This study does not have an orally fed control group to compare rates of restraint, so the assertion of "greater" use is unfounded. A majority of patients in the study had nasogastric tubes, and Ciocon et al. propose gastrostomy as a means of reducing extubation and thus restraint use. None of sixteen gastrostomy patients were agitated or self-extubated in the long term. Teno et al. (2011) reported that 25.9 percent of patients in the United States had "hands or upper body tied down to prevent them from pulling at feeding tube" within the last week of life, but these data come from surveys of family members on average two years after the death of the patient. It is doubtful that family members after that period of time would be able to remember and carefully distinguish whether restraints were used for feeding tube, intravenous line, urinary catheter, endotracheal tube, agitation, wandering, or a combination of these factors. It is unclear from the study methods whether the authors limited the study to gastrostomy tubes or included nasogastric tubes and whether they distinguished hospitalized from hospice patients, which are points relevant to the use of restraints as noted above. There was also no control group. The family members of the orally fed patients were not asked about restraints. The recall bias, lack of control group, and lack of other important information about confounders make these data difficult to interpret.
In their discussion section, the authors summarize prior research on restraints and note only two small studies that "reported the use of restraints in persons with a feeding tube, with a study of nursing home residents in Singapore finding that a feeding tube was the reason given for restraint use in one in five nursing home residents" (Teno et al. 2011) . The Singapore study (Mamun and Lim 2005) of nursing home patients is of questionable relevance to patients in the United States. In fact, Mamun and Lim explicitly state that their "rate of restraint use was similar to that of American nursing homes before the introduction of OBRA regulations" (emphasis added) and present their research as an argument for changes designed to reduce restraint use. Of ninety-one restrained patients, only twenty-seven had feeding tubes, and only one of these was a gastrostomy tube. The authors suggest placing more PEG as a means of reducing restraint. Mamun and Lim do not specify how many of the demented patients had feeding tubes. But if, for the sake of argument, we make the unlikely but conservative assumption that all patients with feeding tubes also had dementia, it still leaves at least 54 percent of restrained demented patients who had no feeding tube. The high baseline rate of restraint use in this population in the Mamun and Lim study (2005; cf. also Di Giulio et al. 2008 ) even without feeding tubes necessitates caution before we draw the conclusion that patients will be restrained if they choose a gastrostomy feeding tube and suggest this to them. The unfortunate reality is that, if restraints are needed, they will probably be used regardless of feeding tube status.
The other study cited by Teno et al. (2011) to argue that feeding tubes are associated with increased restraint use is Quill 1989 (also cited by Finucane, Christmas, and Travis 1999; Odom et al. 2003) . This is a retrospective review of fifty-five charts of hospitalized patients with stroke, "organic brain syndrome," or metastatic cancer who received tube feeding. Ninety-three percent had a nasogastric tube at some point, and restraints were used in 53 percent, although the study did not indicate what type of restraints or whether the restraints were used to protect a feeding tube. There was no control group. This uncontrolled, pre-OBRA era study of imminently dying, hospitalized patients with nasogastric tubes provides no accurate indication of whether restraints will be needed for medically stable dementia patients in nursing homes with long-term enteral feeding through gastrostomy. Peck, Cohen, and Mulvihill (1990) compared fifty-two nursing home patients in 1989 with advanced dementia and tube feeding, with fifty-two orally fed controls. Seventy-five percent had nasogastric tubes. Ninety percent of tube-fed patients had mittens, and 71 percent had some other form of restraint, compared with 56 percent of orally fed patients, but this difference did not reach statistical significance. The orally fed group was much less demented, with 29 percent having a minimental state exam (MMSE) score greater than 22, whereas 100 percent of the tube-fed group had MMSE score of 0. These data are mitigated by the high baseline rate of restraint use, grossly unequal disease severity between groups, failure to reach statistical significance, high proportion of nasogastric tubes, and data collection prior to OBRA regulations taking effect.
The literature reviewed above does not seem to warrant the conclusion that longterm feeding via gastrostomy tube commonly leads to use of restraints in demented patients who would otherwise be left unrestrained. Studies primarily pertain to nasogastric feeding, do not have control groups, and do not specify either the type of or reason for restraint. Three small studies of patients with gastrostomy found that restraint was not common over the long term (Callahan et al. 2000; Ciocon et al. 1988; Lin, Li, and Watson 2011) , and several authors have recommended increased PEG use as a means to reduce restraints in tube-fed patients (Ciocon et al. 1988; Mamun and Lim 2005) .
More research on this topic is needed, and preliminary research should not be difficult. Many recent studies of survival have used the Minimum Data Set database cross-referenced with other governmental databases to identify patients in nursing homes with both cognitive impairment and PEG. These databases include information on the use of restraints. One such study (Kuo et al. 2009 ) actually reports rates of restraint in tube-fed versus orally fed patients, but unfortunately it seems that only baseline rates prior to receipt of feeding tube were reported. Re-analyzing the raw data from this and similar studies (Teno et al. 2012) should be able to determine whether restraints are more frequently used in gastrostomy patients in nursing homes compared with hand-fed patients. Follow-up studies looking at the type of restraint and the reason for its use may also be necessary. Even if gastrostomy tubes do lead to increased use of restraint, there may be other interventions besides foregoing nutrition that make restraint unnecessary, such as the creative jacket produced by Tamler and Perrin (1992) . Kim (2001) makes an unreferenced claim that "Often, demented patients pull the tubes out." The author may have been referring to nasogastric tubes, but studies of PEG suggest extubation is more rare than we might think, e.g., 0.8 percent (Callahan et al. 2000) , 2.0 percent (Larson et al. 1987) , 3.1 percent (Finocchiaro et al. 1997) , and 12 percent (Rimon, Kagansky, and Levy 2005) . These data for extubation seem consistent with the relatively low rate of arm restraint noted above, although admittedly many patients in these studies did not have dementia. Whether this range of probability constitutes a complication that "often" occurs will be left for the reader to decide.
Other burdens also have been exaggerated. Although complications occur in 50 to 70 percent of patients with tube feeding (Hull et al. 1993; Taylor et al. 1992) , 88 percent of these are minor (Taylor et al. 1992) . Other studies have found complication rates are about 1.8 complications per patient-year (Barone et al. 2014; Hull et al. 1993) . Mechanical complications such as tube blockage can often be resolved as an outpatient (Rimon, Kagansky, and Levy 2005) or at home (Barone et al. 2014) . Whereas Kim (2001) claims that "the majority of these tubes require replacement," actual data from 5209 patients with moderate to severe cognitive impairment reported by Kuo et al. (2009) show that about one in five patients will be sent to the emergency room within the first year of tube replacement for mechanical complications, and these are typically resolved in 2-1/2 hours at the bedside without hospital admission (Odom et al. 2003) . While some may consider this too much healthcare utilization, it hardly constitutes a "majority."
Serious complications are disproportionately reported. A review by Finucane, Christmas, and Travis (1999) is cited by nearly every commentary on this subject. Other reviews parroted and exaggerated Finucane et al. claiming that outlandish, rare complications, such as death or placement of a nasogastric tube into the brain, are complications that "often" occur with tube feeding. For example, "Tube feeding is often associated with complications including infection, bleeding, perforation, fistula, aspiration pneumonia, tube misplacement into other organs (e.g., the lungs or brain), and even death" (Kim 2001 ). Finucane et al. includes an impressive list of burdens but several of these complications come from case reports (see references 53, 56, 61, 65) , which should not be important in the process of informed consent. Reporting of each rare complication (e.g., intussusception, esophageal laceration, gastrocolic fistula, etc.) separately without frequency data and reporting multiple variations on the same theme (e.g., hemothorax, hydrothorax, pneumothorax; pneumonitis, pneumomedianiastinitis, mediastinitis) exaggerates by making serious complications appear more common. Gastrocolic fistula is supported by a secondary reference to Park et al. (1992) , which describes it as a "recognized complication" based on Moran, Taylor, and Johnson (1990) , who clarify that they were aware of only two cases reported in the literature. Other references are irrelevant. They cite Russell et al. (1996) to defend the claim that both nasogastric and gastrostomy tubes cause reflux. The study is actually a randomized trial of nasogastric tube versus no tube during anesthesia for cardiac surgery. The evidential value of this study is questionable at best for demented patients with gastrostomy not undergoing anesthesia. In terms of informed consent, it may be more appropriate to not overwhelm patients with every possible burden that has been reported in the literature and instead rely on outcomes from large series.
There are double standards. Gastrointestinal symptoms such as nausea, vomiting, diarrhea, weight loss, anorexia, or electrolyte disturbances are called "side effects" when caused by pain medications used in palliative care, but are counted as "complications" of tube feeding (Barone et al. 2014; Finucane, Christmas, and Travis 1999; Gutierrez and Balfe 1991; Hull et al. 1993; Moran, Taylor, and Johnson 1990) . These often resolve by changing feed formula without need for hospitalization (Hull et al. 1993) . The reduction in time needed for feeding is cited as a burden of tube feeding in dementia (AGS Ethics Committee 2014; Finucane, Christmas, and Travis 1999), whereas it is often perceived as a benefit for patients with amyotrophic lateral sclerosis (Mitsumoto and Rabkin 2007) . Social interaction associated with mealtimes and pleasure of taking food by mouth persist, despite tube feeding, in about 50 percent of patients (Callahan et al. 2000) ; and this percentage could probably be increased with education and a little effort. In some settings, especially patients cared for at home, gastrostomy feeding may promote enjoyable eating by reducing worry about adequate oral intake (Regnard et al. 2010) .
This brief excursion into burdens is not intended to be an exhaustive discussion. More can be said, for example, about the frequency of pneumonia or pressure ulcers in artificially fed patients with dementia, which would each require a separate review of its own. The main point here is to comment on the guidelines and address a few specific areas that may suggest a tendency to emphasize burdens in the literature on this topic.
CONCLUSION
There is reason to believe that some patients with advanced dementia can benefit from tube feeding. Physicians are obligated to consider each patient's individual medical situation and perspective on burdens when making a recommendation for or against a specific medical therapy. It is inappropriate for guidelines to issue a blanket statement against the use of feeding tubes when in fact feeding tubes help some people. Individual physicians and professional societies have not approached observational studies of tube feeding with a sufficiently critical mindset, and current guidelines overstate the strength of the scientific evidence. While there are many observational studies that suggest feeding tubes do not improve length of life, these studies are subject to design flaws that probably invalidate the findings. We are still in the hypothesis formation stage with respect to this question, rather than the guideline formation stage. Additionally, the guidelines overemphasize potential burdens, especially the use of restraints.
It is important to emphasize that these points are fully compatible with the patient's (or surrogate's) right and responsibility to determine for him-or herself whether tube feeding constitutes proportionate care in light of his or her specific situation. The considerations addressed here do not definitively answer the scientific question of how often (or rarely) tube feeding is beneficial in advanced dementia. Even for treatments that are considered ordinary in principle, there remains a subjective element to the determination of proportionality. It is the patient's perspective that determines whether a given burden is proportionate to a given benefit. However, the subjective element has limits and does not mean that a decision is right just because a patient makes it. With rights come responsibilities. The patient has a responsibility to inform his conscience by learning the relevant moral principles, to apply them to his own case after carefully considering the advice and expertise of the doctor, and to judge accurately his own moral strength. But in the end it is the patient's decision, and it is not the physician's role to impose a decision paternalistically.
The patient bears the lion's share of responsibility for determining whether a treatment is proportionate and mandatory, but the doctor sometimes plays more than an advisory role in determining a treatment to be optional. The Declaration on Euthanasia asserts that a doctor may "judge that the investment in instruments and personnel is disproportionate to the results foreseen" (CDF 1980) . A doctor is a free person too, and cannot be forced in conscience to offer care he or she deems disproportionate, including futile treatment. If tube feeding in advanced dementia is falsely thought to be futile, physicians may not offer this beneficial treatment. There is evidence that this in fact occurs. Citing the studies critiqued here as their evidence, Mitchell et al. (2012) claim that tube feeding is a marker for poor quality end-of-life care in dementia. They chart a way forward that includes a systematic effort to reduce tube feeding in populations more likely to choose it, such as African-Americans and the southeast United States, even though the authors admit that these choices are based partly on "individual preferences" and "cultural influences." These authors judge tube feeding to be objectively disproportionate care, and thus they argue we should take steps to limit its use even when a patient's preferences would be inclined to accept it. This would be ethically justified only if tube feeding were indeed futile across the board. But as I have attempted to show, there is good reason to doubt that. Now someone could argue that tube feeding is no different than any other medical treatment, and thus needs to be justified by positive evidence of benefit before it can be recommended. But this objection fails for three reasons. First, it has been noted above that there are subpopulations for which the evidence suggests that it is beneficial. This includes a positive study in nursing home patients with severe dysphagia (Rudberg et al. 2000) . Second, it is a double standard. There has been no systematic attempt to determine for whom tube feeding might be beneficial. In most cases of a negative trial, experts comb the data to see if perhaps the treatment might work in a subpopulation. But this aggressive approach has not occurred with tube feeding. Teno et al. (2012) did analyze subgroups of patients who received tube feedings early or late after developing total eating dependence. But they did not analyze other, more interesting subgroups, such those with weight loss, mechanically altered diet, or "swallowing problems." (The latter would have replicated the methodology in Rudberg et al. [2000] .) Instead, many thought leaders in dementia seem content to let negative trials stand. For example, the above mentioned paper by Mitchell et al. (2012) proposes that we research means to encourage tube refusal rather than try to find out for whom artificial nutrition is beneficial. Historically, some commentators have been quick to condemn tube feeding on the basis of scant evidence. Finucane, Christmas, and Travis (1999) denounced tube feeding in advanced dementia at a time when few studies had been done. If we are going to treat artificial nutrition as we do other potentially beneficial treatments, we should be consistent and review the data to determine why the trial was negative with the goal of ultimately conducting a positive trial. Third, tube feeding is not like other medical treatments. The act of feeding a person is, in principle, ordinary care. Now "in principle" ordinary does not mean "always" ordinary. But it does mean that the burden of proof is on those who say that it is futile. Since there is a presumption in favor of providing care that is, in principle, ordinary, opponents of that care must demonstrate that it does not work. This is unlike other medical treatments which do not fall into the class of acts that are ordinary in principle.
I would argue, instead, that higher quality research is needed. Ten flawed studies do not equal a good study. Repeating studies with the same essential methodology and same flaws does not prove that tube feeding is futile. The studies discussed here raise some interesting questions about the benefit of tube feeding, but should not be cited to patients as definitive proof of the hypothesis that tube feeding does not prolong survival. This kind of research is preliminary and provocative. The level of evidence might be sufficient to create equipoise justifying a randomized controlled trial. But it is not sufficient to justify general guidelines (AGS Ethics Committee 2014) and policy changes (Mitchell et al. 2012; Monteleoni and Clark 2004) . Future research should include welldone propensity studies, with an aim to determine whether there is a subpopulation for whom tube feeding is most appropriate. Observational studies with better design, accounting for the problems outlined here, are required to form sufficient equipoise to justify a randomized trial. For example, a prospective observational study of Alzheimer's patients with severe dysphagia, documented by a speech therapist, who were not recently hospitalized may reveal patients for whom there is a clear survival and nutritional advantage without resorting to a randomized trial. We should not prematurely take tube feeding off the table as an option. A comprehensive presentation of its benefits and potential burdens should be presented to patients (or their surrogates) for their own determination.
